
CLAIMS 

What is claimed: 

s^ss for the preparation of a supported metallocene catalyst comprising: 

(a) providing a particulate catalysi support material comprising silica particles 
impregnated with an alumoxane co-catalyst with ai least one-half of said co-catalyst disposed 
within the intemal pore volxmie of said silica particlps; 

(b) providing a dispersion i^ an aromatic hydrocarbon solvent of a 
stereospecific metallocene incorporating a metalldcene ligand structure having two sterically 
dissimilar cyclopentadienyl ring structures coordinated with a central transition metal atom; at least 
one of said cyclopentadienyl ring structures being a substituted cyclopentadienyl group which 
provides an orientation with respect to said transition metal atom which is sterically different fix>m 
the orientation of the other cyclopentadienyl group with respect to said transition metal atom, and 
both of said cyclopentadienyl groups being in a relationship with each other providing a stereorigid 
relationship relative to said coordinating transition metal atom to prevent rotation of said ring 
structures; 

(c) mixing said metallofcene-solvent dispersion and said alxmioxane- 
impregnated silica particles at a temperature off about 10°C or less for a period sufficient to enable 
said metallocene to become reactively supported on and impregnated within said alumoxane- 
impregnated silica particles and form a siUcajsupported catalyst; 

(d) recovering said supported catalyst from said aromatic solvent; 

(e) washing said supposed catalyst with a paraffinic hydrocarbon solvent at a 
20 temperature of about 10°C or less; and 
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(f) dispersing said washed catalyst in a viscous mineral oil having a viscosity 
greater than the viscosity of said paraffinia hydrocarbon solvent. 

2. The process of claim 1/ wherein the washed catalyst at the time of dispersion in 
said viscous mineral oil contains a residual amount of said paraffinic hydrocarbon solvent. 

3. The process of claim /2 wherein the washing of said supported catalyst with said 
paraffinic hydrocarbon solvent is /effective to reduce the residual aromatic solvent on said 
supported catalyst to a value of nopiore than 50 wt.% of said supported catalyst. 

4. The process of claim 1 wherein said viscous mineral oil has a viscosity of at least 
10 centistokes. / 

5. The method o^ claim 4 wherein said paraffinic hydrocarbon solvent has a 
viscosity of no more than 2 centistokes. 

6. The process of claim 1 wherein subsequent to step (d) and prior to step (e) 
washing the recovered supported metallocene catalyst with an aromatic solvent to remove 
unsupported metallocene from said supported metallocene catalyst and thereafter washing said 
supported catalyst in accojfdance with step (e). 

7. The process of claim 1 wherein said silica support material comprises spheroidal 
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silica particles having an average particle size within the range of 20-60 microns. 

8. The process of claim 7 wherem said spheroidal silica particles have an average 
effective pore diameter within the range of 300-400 Angstroms. 



9. The process of claim 8 wWbrein the weight ratio of said alimioxane to said silica in 
subparagraph (a) of claim 1 is within the n nge of about 0.6-2.0. 

10. The process of claim 1 wherein said stereospecific metallocene is a syndiospecific 
metallocene characterized by the formum: 

R"paRn)(CpbR'm)MeQp 

wherein Cpa is a substituted cyclopentadienyl ring, Cpb is an unsubstituted or substituted 
cyclopentadienyl ring; each R is thJ same or different and is a hydrocarbyl radical having 1-20 
carbon atoms; each R'm is the same or different and is a hydrocarbyl radical having 1-20 carbon 
atoms; R" is a structural bridge bettveen the cyclopentadienyl rings imparting stereorigidity to the 
metallocene and is selected from pe group consisting of an alkylene radical having 1-4 carbon 
atoms, a silicon hydrocarbyl radical, a germaniiun hydrocarbyl radical, a phosphorus hydrocarbyl 
radical, a nitrogen hydrocarbyl rapical, a boron hydrocarbyl radical, and an alimiinum hydrocarbyl 
radical; Me is a group 4b, 5b, lor 6b metal from the Periodic Table of Elements; each Q is a 
hydrocarbyl radical having l-20/carbon atoms or is a halogen; 0^p^3;0^m^4; l^n^4; and 
wherein R'm is selected such that (CpbR'm) is a sterically different ring than (CpaRn). 
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11. The process of claim 10 wherein R is selected such that (CpaRn) forms a substituted 
or unsubstituted fluorenyl group. 

12. The process of claim 1 1 who-ein Me is titanium, zirconium, hafiiium, or vanadium. 



13. The process of claim 12 



wherein R" is a methylene, ethylene, organosilyl, 



substituted methylene, or substituted ethylene radical. 



14. The process of claim 13 wnerein R is selected such that (CpaRn) forms a substituted 
or unsubstituted fluorenyl radical having/bilateral symmetry and R' is selected such that (CpbR'm) 
forms an alkyl substituted or unsubstitute^ cyclopentadienyl radical having bilateral symmetry. 

15. The process of /claim 14 wherein R"(CpaRn)(CpbRm) forms an 
isopropyhdene(cyclopentadienyl- 1 -2,i^-di-tert-butyl fluorenyl) ligand or a diphenyl 
methylene(cyclopentadienyl-l -fluorenyl) ligand. 



16. The process of claim 10 wherein said stereospecific metallocene is selected from the 
group consisting of isopropyMene(cyclopentadienyH-2,7-di-tert-butyl fluorenyl) zirconium 
dichloride and diphenyl methylene(cyclopentadienyH -fluorenyl) zirconium dichloride and 
mixtures thereof. 
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17. The process of claim 1 whereiij said stereospecific metallocene is an isospecific 
metallocene characterized by the formula: 

R"(C5m4)2MeQp 

wherein each (C5(R')4) is a substituted cyclopentkdienyl ring; each R' is the same or different and is 
a hydrogen or hydrocarbyl radical having 1-20 carbon atoms; R" is a structural bridge between the 
two (C5(R')4 rings imparting stereorigidity to saidWetallocene with the two (C5(R')4) rings being in 
a racemic configuration relative to Me, and R" is/selected from the group consisting of an alkylene 
radical having 1-4 carbon atoms, a silicon hydrccarbyl radical, a germanium hydrocarbyl radical, a 
phosphorus hydrocarbyl radical, a nitrogen hydrocarbyl radical, a boron hydrocarbyl radical, and an 
aluminum hydrocarbyl radical; Me is a group 4b, 5b, or 6b metal as designated in the Periodic Table 
of Elements; each Q is a hydrocarbyl radical leaving 1-20 carbon atoms or is a halogen; and 0 < p < 
3. 

18. The method of claim 17 w]ierein said (C5(R')4) groups are indenyl groups which are 
substituted or unsubstituted. 



19. The method of clainy 18 wherein said indenyl groups are each substituted at the 
proximal position. 



20. The method off claim 18 wherein Me is titanium, zirconiimi, hafiiixmi, or 
vanadium. 
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21. The method of claim 20 wherein R" is a methylene, ethylene, organosilyl, 
substituted methylene, or substituted ethylene radical. 



22. The method of claim 21 wherein said isospecific metallocene is selected from the 
group consisting of racemic di(methylsilyl(2-methyl-4-phenyl indenyl)2 zirconium dichloride, 
racemic dimethylsilyl(2-methyl-4-indenyl)2 zirconium dichloride, and racemic dimethylsilyl(2- 
methyl-4,5-benzo indenyl)2 zirconium dichloride and admixture thereof. 
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23. A process for the preparation of 
(a) providing a particulate 



I supported metallocene catalyst comprising: 
catalyst support material comprising spheroidal 



silica particles having an average particle size within the range of 20-60 microns and an average 
effective pore diameter within the range of 200-400 Angstroms; 

(b) contacting said particulate support material with an alumoxane co-catalyst 
in an aromatic carrier liquid; 

(c) heating said mixture of support, carrier liquid, and alimioxane co-catalyst 
at an elevated temperature for a period sufficient to fix said alumoxane on said particulate 
support material with at least one-half op^ said co-catalyst disposed within the intemal pore 
volume of said silica particles; 

(d) cooling said mixtjCire and separating said alumoxane-containing support 
material firom said carrier liquid; 

(e) washing said alumoxane containing support material with an aromatic 
solvent to remove excess alimioxaneAherefirom; 

(f) cooling said alumoxane containing support material to a reduced 
temperatiwe of about 10°C or less and at said reduced temperature adding to said support 
material a dispersion in an aromatic hydrocarbon solvent of a stereospecific metallocene 
incorporating a metallocene ligaitd structure having two sterically dissimilar cyclopentadienyl ring 
structures coordinated with a ceimal transition metal atom; at least one of said cyclopentadienyl ring 
structures being a substituted cyclopentadienyl group which provides an orientation with respect to 
said transition metal atom which is sterically different firom the orientation of the other 
cyclopentadienyl group with respect to said transition metal atom, and both of said cyclopentadienyl 
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groups being in a relationship with each other providing a stereorigid relationship relative to said 
coordinating transition metal atom to prevent rotation of said ring structures; 

(g) mixing said metallocene-solvent dispersion and said almnoxane- 
impregnated sihca particles at a temperature of about 10°C or less for a period sufficient to enable 
said metallocene to become reactively supported on and impregnated within said alumoxane- 
impregnated silica particles and form a si ica-supported catalyst; 

(h) recovering the resi^lting supported metallocene catalyst from said aromatic 

solvent; 

(i) washing said sutlported catalyst with a paraffinic hydrocarbon solvent at a 
reduced temperature of about 10°C or less; and 

(j) thereafter dispersing said supported metallocene in a viscous mineral oil 
having a viscosity substantially greater than the viscosity of said paraffinic hydrocarbon solvent. 
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24. The process of claim 23 ^whep-ein subsequent to step (h) and prior to step (i) 
washing the recovered supported metallocene catalyst with an aromatic solvent to remove 
unsupported metallocene from said supported metallocene catalyst and thereafter washing said 
supported catalyst in accordance with step (iA. 

25. The process of claim 23 whfcrein the weight ratio of said alumoxane to said silica is 
within the range of about 0.6-2.0. I 

26. The process of claim 23 wherein said stereospecific metallocene is a syndiospecific 
metallocene characterized by the formula: 

RlCpaRn)(CpbR'm)MeQp 

wherein Cpa is a substituted cydopentadienyl ring, Cpb is an unsubstituted or substituted 
cyclopentadienyl ring; each R is me same or different and is a hydrocarbyl radical having 1-20 
carbon atoms; each R'm is the same or different and is a hydrocarbyl radical having 1-20 carbon 
atoms; R" is a stmctural bridge ioetween the cyclopentadienyl rings imparting stereorigidity to the 
catalyst and is selected from the group consisting of an alkylene radical having 1-4 carbon atoms, a 
silicon hydrocarbyl radical, a germanium hydrocarbyl radical, a phosphorus hydrocarbyl radical, a 
nitrogen hydrocarbyl radical,/ a boron hydrocarbyl radical, and an aluminum hydrocarbyl radical; 
Me is a group 4b, 5b, or 6b/metal from the Periodic Table of Elements; each Q is a hydrocarbyl 
radical having 1-20 carbon atoms or is a halogen; 0^p^3;0^m^4;l^n^4; and wherein R'm is 
selected such that (CpbR'mj is a sterically different ring than (CpaRn). 
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27. The process of claim 26 wherein the weight ratio of said alumoxane to said silica is 
within the range of about 0.6-2.0. 

28. The process of claim 27 wherein the concentration of said metallocene on said 
support is within the range of 0.1-6 wt.p. 

29. The method of claim 23 wherein said stereospecific metallocene is a chiral 
stereorigid metallocene characterized hy the formula: 

/ R"(C5(R')4)2MeQp 

wherein each (C5(R')4) is a substituted cyclopentadienyl ring; each R' is the same or different and is 
a hydrogen or hydrocarbyl radical naving 1-20 carbon atoms; R" is a structural bridge between the 
two (C5(R')4) rings imparting stecborigidity to said catalyst with the two (C5(R')4) rings being in a 
racemic configuration relative to Me, and R" is selected fi*om the group consisting of an alkylene 
radical having 1-4 carbon atomfe, a silicon hydrocarbyl radical, a germanium hydrocarbyl radical, a 
phosphorus hydrocarbyl radical, a nitrogen hydrocarbyl radical, a boron hydrocarbyl radical, and an 
aluminum hydrocarbyl radical; Me is a group 4b, 5b, or 6b metal as designated in the Periodic Table 
of Elements; each Q is a hydrocarbyl radical having 1-20 carbon atoms or is a halogen; and 0 < p < 
3. / 
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30. The process of claim 29 wherein the weight ratio of said alxunoxane to said 
particulate silica support is within the range 6f about 0.6-2.0. 

31. The process of claim 30 wperein the concentration of said metallocene on said 
support is within the range of 0.1-6.0 wt.®^ 
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